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LASER TEXTURING OF A SURFACE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a nonprovisional patent application of
and claims the benefit to U.S. Provisional Patent Application
No. 61/884,191, filed Sep. 30, 2013 and titled “Laser Tex-
turing of a Surface,” the disclosure of which 1s hereby
incorporated by reference herein 1n 1ts entirety.

TECHNICAL FIELD

Embodiments of the invention disclosed herein relate
generally to surface finishes for electronic enclosures and
methods for texturing the surfaces of those enclosures.

BACKGROUND

The market for electronic devices, and particularly the
individual consumer market, 1s extremely competitive. In
order to increase sales, manufacturers of those electronic
devices seek to make the outward appearance of those
devices as pleasing to potential consumers as possible.
While highly light reflective, very smooth, external surfaces
on certain devices may be desirable, 1t has become 1ncreas-
ingly popular to texture at least portions of the external
surfaces of electronic devices to both minimize light glare
and to provide for better gripping surfaces. In addition,
texturing surfaces operates to hide minor defects or flaws in
the surface of the device. This has the double eflect of
increasing eye appeal and reducing the incidence of drop-
ping those devices by users, particularly where the devices
are hand-held devices.

Various abrasive blasting techniques are known to texture
surface materials. Bead blasting 1s one known technique
which removes portions of a surface by directing fine beads
of material at high pressure against the surface to be tex-
tured. For example, utilizing bead blasting on an aluminum
surface produces a textured effect on that surface. This
textured eflect reduces light glare thereby producing a
desirable “finished” look to various enclosures for electronic
devices as well as providing a better gripping surface. While
suitable for many applications, the use of bead blasting or
other types of abrasive blasting methods has limitations 1n
that those techniques are not precise. For example, 1n bead
blasting, directing the stream of beads to texture the surface
1s not precisely controlled. This lack of precision may make
abrasive techniques suitable for large surfaces while limiting
their use on small surfaces such as buttons or even use on
large surfaces where less than the entire surface is to be
ablated. For example, where texturing 1s desired around
lettering or other decorative surfaces, 1t 1s not cost eflective
or technically feasible to abrasively blast the surface around
such lettering while leaving the lettering untouched. Even
micro-abrasive blasting may lack suilicient control to create
a texture around a small letter or 1n between letters of a
word, while leaving the imndividual letters untouched. Thus,
for example, to use blasting techniques may require that the
lettering be masked which can be diflicult or impossible,
depending upon the size of the mask and 1ts proximity to
nearby masks. In addition, the mask may be prone to damage
or destruction during the blasting process, thereby resulting
in an unsatisfactory finish to the then exposed portions of the
surface. The problem with masking 1s made even more
difficult when the mask 1s very small or has a complex
configuration.
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2

Accordingly, an improved method and/or system for
texturing an exterior of an electronic device may be useful.

SUMMARY

Laser etching processes may remove material from a solid
surface 1n a controlled fashion via an ablation or other
material removal technique. Laser etching may be suitable
to provide a textured surface on many materials such as
aluminum. Also, because ablation may use laser pulses
having a short time duration, a laser may be used to remove
material quickly. In some cases, because the surrounding
material absorbs very little heat, laser texturing can also be
used on delicate or heat-sensitive materials such as polymers
or composite materials. Additionally, because the process 1s
gentler than abrasive blasting techniques, materials such as
carbon fiber composite materials can also be subjected to
laser texturing without damage to surrounding material
structure. In addition, laser texturing can produce a surface
that 1s even more textured than can be produced using
abrasive blasting techniques.

In some embodiments, a laser etching apparatus includes
a laser and a controller. The laser beam may trace patterns
onto the surface. The controller (e.g., a computer) may
control the duration, direction, intensity, speed ol move-
ment, and spread of the laser beam aimed at the surface.
Different patterns can be engraved by programming the
controller to traverse a particular path for the laser beam
over time. In some 1mplementations, the trace of the laser
beam may be carefully regulated to achieve a desired
removal depth of material. Duplicate laser paths may be
avoided to ensure that each portion of the surface 1s exposed
to the laser only once, so the desired amount of material 1s
removed. The speed at which the beam moves across the
material may be important when creating textured surfaces.
Also, vanations 1n the intensity and spread of the beam may
also aflect the texture. For example, by changing the pro-
portion of time the laser 1s turned on during each pulse (also
known as “duty-cycle”), the power delivered to the surface
can be controlled appropnately for the material. Since the
position of the laser may be precisely controlled, 1t may not
be necessary to add barriers or masks to the surface to
prevent the laser from deviating from the prescribed engrav-
ing pattern. Thus, as opposed to blasting techniques
described above, no mask 1s needed 1n laser etching.

One example embodiment 1s directed to a method for
generating a surface on an item. An external surface of the
item may be finished, including a first surface portion and a
second surface portion. The second surface portion may be
adjacent to the first surface portion. At least a part of the first
surface portion may be laser etched. In some cases, a first
surface portion has a different texture than the second
surface portion. In some cases, the step of finishing includes
the step of polishing at least a part of the external surface.
In some cases, the step of finishing includes the step of bead
blasting at least a part of the external surface. In some cases,
the second surface portion 1s configured 1n a predetermined
shape.

Some example embodiments further include the step of
laser etching the external surface including the first surface
portion and the second surface portion. In some cases, the
item includes an enclosure for an electronic device. In some
embodiments, the item includes an aluminum enclosure.

The method may include programming a computer to
control the laser. For example, the step of laser etching may
include programming a computer to control the laser etch-
ing. In some cases, the step of programming includes
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directing the step of laser etching to emulate a bead blasted
texture. In some cases, the step or programming a computer
includes the step of generating a surface texture according to
a random number sequence. The first surface portion and the
second surface portion may each include multiple discrete
surface portions.

Some example embodiments are directed to a method for
manufacturing an enclosure for a device including a first
surface portion and a second surface portion. A part of the
first surface portion may be bead blasted and a remaining
part of the first surface portion may be laser etched to
produce a surface having different surface characteristics
than the second surface portion.

Some example embodiments 1nclude an electronic device
having an exterior portion including a first surface portion
and a second surface portion adjacent to the first surface
portion. The first surface portion may have been laser etched
such that it has a more random texture than the second
surface portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of the front of a laptop
computer having a textured surface;

FIG. 2 1s a perspective view of a laptop computer having,
a textured surface;

FIG. 3 1s a perspective view of a laser texturing apparatus;

FIG. 4 1s a side sectional view illustrating a surface with
a first textured and a second untextured portion;

FIG. 5 1s a side sectional view illustrating a surface with
a first textured surface extending above a second untextured
surface;

FIG. 6 1s a side sectional view illustrating a surface with
a first textured surface recessed below a second untextured
surface; and

FIG. 7 1s a side sectional view illustrating a surface with
alternating textured and untextured portions.

DETAILED DESCRIPTION

Generally, embodiments described herein disclosure sys-
tems and methods for imparting a texture to an enclosure for
an electronic device. The imparted texture may alter one or
more optical properties of the enclosure, such as reflectivity,
brightness, color, and the like. The imparted texture may, or
may not, cause the enclosure to feel different, have a
different coetlicient of friction with respect to a user touch-
ing or gripping the enclosure, and so forth. For example, the
texture may permit a user to more easily pick up and handle
an enclosure by making it less slick and/or slippery.

The texture may be generated by ablating or melting
certain portions of the enclosure, for example through appli-
cation of energy in the form of a pulsed laser. The ablated/
melted regions may appear less reflective and may refract
incident light rather than reflect 1t. The speed, pulse rate,
wavelength, pattern, motion, beam diameter, intensity,
power density, and the like of the laser may all be varied
either randomly or according to a pattern to generate a
desired texture. In some embodiments, the generated texture
may be repeated at a small scale (e.g., on the order or
microns to millimeters) or at a larger scale. On a small scale,
the repeating pattern, when repeated across the surface of the
enclosure, may appear random or semi-random to the human
eve.

Referring to FIG. 1 and wherein like reference numbers
denote like structure throughout the specification, a perspec-
tive view of an electronic device such as a laptop computer
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device 100 1s shown. The device includes a cover portion
101 and a base portion 102. Cover portion 101 and base
portion 102 may be made of a material such as aluminum,
which may be anodized. In other embodiments, a different
metal may be used, or a composite material, polymer, or the
like may be used. As one non-limiting example, a carbon
fiber-reinforced polymer may be used to form at least a
portion of the enclosure. Any or all of these materials may
be used, or combined, to form the enclosure. Likewise, the
texturing methods and systems discussed herein may be
applied to any such material.

It should be appreciated that the electronic device may
vary from embodiment to embodiment. The electronic
device may be, for example, a phone or other communica-
tion device, a tablet computing device, a laptop or other
portable computer, a desktop computer, an input device, an
output device, a display, a wearable device, and so on.
Further, the methods described herein may be applied to
other devices and structures, such as appliances, automo-
biles, walls, furniture, and so on. Referring to FIG. 2, cover
portion 101 1s shown partially open and extending from base
portion 102. A first portion 202 of upper surface 201 1s
textured to provide a matte appearance. A second portion
203 of upper surface 201 adjacent to the first surface 202
includes a surface which 1s smoother than first surface
portion 202 such that the surface of second portion 203 1s
comparatively more light reflective than the surface of first
portion 202. First surface portion 202 may be laser textured
according to the invention such that first surface portion 202
visually presents a matte finish and 1s easier for a user to
grasp due to the roughness of first surface portion 202. The
entire surface comprising first surface portion 202 and
second surface portion 203 may be polished smooth prior to
laser texturing such that laser texturing only first portion 202
results 1 second portion 203 retaimng the smooth and
reflective appearance. A laser or other polishing technique
may be used to polish first and second portions 202 and 203.

In other embodiments, the entirety of the cover portion
101 and/or base portion 102 may be laser textured. Thus, the
whole of the enclosure, or the whole of the cover and/or
base, may have a uniform appearance That 1s, for certain
applications, 1t may be desirable to present a uniform
textured surface. In that situation, laser etching may be used
to present a uniform texture of a desired random or other
pattern which may include a uniform or nonuniform light
reflective surface. In some cases, the laser texturing may
simulate or resemble a sand or bead-blasting process.

Referring to FIG. 3, a perspective view ol an example
laser table 300 1s shown. In this example, a laser 301 1is
allixed to the side of the table 300 and emats light beam 302
perpendicular to one y-axis 303 of table 300 toward a minors
304 which are mounted at 45 degree angles such that the
laser beam 302 i1s redirected along an x-axis path 305
parallel with the length of the rail 306 toward mirror 307.
Beam 302 is then reflected by minor 307 to direct the beam
302 perpendicular to the plane of first and second axes 303
and 305 downward toward table 300 and contacting surface
201 at poimnt 308. Mirror 307 1s mounted on a movable
trolley 309 which may be moved along rail 306. Rail 306 1s
itself mounted on movable trolleys 310 so that every point
of the table surface 300 can be swept by the laser beam 302.
That 1s laser beam 302 may be directed against upper surface
201 of cover portion 101 along both axes 303 and 305 to
allow movement of laser beam 302 in both the y- (303) and
x-axis (305) directions on table 300. The movement of
trolleys 309 and 310 1s preferably controlled by a computer
311 which may be connected to motors (not shown) which




US 9,629,271 Bl

S

drive trolleys 309 and 310. In this arrangement, computer
311 may be programmed to provide precise movement of
laser beam 302 along axes 303 and 305 and thus move
contact point 308 to any position on cover surface 201. The
addition of another motor on trolley 309 to allow movement
of mirror 307 with respect to rail 306 along the axes 303 and
305 would allow the controller 311 to move beam 302 at an
angle to surface 201 such that the pitch and angle at which
beam 302 contacts surface 201 could be varied thereby
producing pitch and angle etching at contact point 308 to
turther vary the texture of surface 201 being etched.

Various embodiments allow the use of laser etching in lieu
ol abrasive blasting, such as bead blasting, to texture the
exterior surface of an electronic device. Because laser etch-
ing can be controlled more precisely than abrasive bead
blasting, these embodiments permit a first surface of a
device to be etched such that second surfaces may remain
unectched and thus present a different appearance and feel
than the first etched surface. Laser etching may also be used
on entire surface 201 and varied 1n 1ts application such that
laser etching produces diflerently textured first 202 and
second 203 surfaces.

Referring to FIGS. 4, 5, and 6, the first surface 202 1s
shown as an uneven textured surface while second surface
203 1s shown as a smoother untextured surface. In FIG. 4,
surfaces 202 and 203 are shown as relatively the same height
such that neither surface extends significantly above or
below the other. One way this embodiment may be achieved
1s to laser etch across the surface 203 to produce textured
first surface 202 and untextured or reflective surface 203.
The laser etching may be accomplished by programming
computer 311 to remove approximately the same amount of
material from surface 201 during the etching process. In
FIG. 5, the second surface 203 1s shown extending above
first surface 202. In one example, the surface 201 1s {first
polished and then laser etching i1s used to produce first
textured surface 202. The removal of material from surface
201 1n the area of first surface 202 may result in the second
surface 203 extending above first surface 202. Referring to
FIG. 6, laser etching may be used such that more material 1s
removed from retlective second surface 203 during the
etching process and textured first surface 202 extends above
second surface 203 such that second surface 203 1s recessed
into surface 201.

Because of the precise control of a laser etching machine
by a computer 311, the second unetched surface 203 to be
configured 1n the form of lettering or other symbols may
remain polished which would not be permitted by more
uncontrolled techmiques such as abrasive bead blasting.
Because 1t 1s uncontrolled, some traditional abrasive bead
blasting processes require the use of a mask 11 certain
surfaces are to remain unablated or untextured. When the
surfaces to remain unablated are of complex or intricate
design or are relatively small 1n size, the use of masking
becomes complicated 1n that the mask must be precisely
configured to protect the surface to be ablated and this
introduces an additional complex step into the process. In
addition, a mask may be damaged or destroyed by the
uncontrolled bead blasting which then affects the condition
of the underlying surface below the mask. If that underlying
surface 1s polished, damage to the mask may result in
blasting the surface to be protected and does not preserve the
surface differences 1n first portion 202 and second portion
203.

Due to the precision nature of a laser etching process, a
surface finish may be created on a surface of a part adjacent
to a portion having a different surface finish without the use
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of a mask or shield. Thus, very intricate patterns may be
formed using a laser that would be dithicult or impossible
using a traditional mask.

Laser etched surfaces refract light on a nanometer scale
which can produce a dull or matte finish to the textured
surface. Laser etching may also be used in such a manner as
to 1mpart a polished surface look. Thus, the entire surface
may be highly polished by laser etching or other means prior
to laser texturing and the precise movement of the laser
texturing process will allow the highly polished smooth
surface to remain and present a mirrored or polished appear-
ance by reflecting more light. In addition, because laser
ctching or texturing 1s a more controlled process, laser
texturing may be controlled to present a more randomly
textured surface appearance than using conventional bead
blasting techniques. For example, the computer 311 which
controls the laser etching process may be programmed using
random number generation soltware such that the laser
textured surface will be completely random and the laser
cuts 1n the surface will not be produced 1n any repeatable
pattern which could be detected visually by an observer.
Conventional bead blasting may, 1n some cases, create a
repeatable pattern. Thus, the textured surface appearance
using laser texturing can be made a truly random pattern
Alternatively, computer 311 may be programmed to produce
a surface which may repeat on a nanometer scale but which
appears to the naked eye of an observer to be random on a
macro scale. It may be usetul to use laser etching to emulate
the look of bead blasting 1n some applications.

It may also be advantageous to use bead blasting 1n
combination with laser etching. For example, bead blasting
may be used on a majority of the surface area of first surface
202 while the portion of first surface 202 adjacent to second
surface 203 1s not subjected to bead blasting. Rather, laser
ctching may be utilized to produce the desired textured
surface 1 the area surrounding second surface 203. Thus,
computer 311 may be programmed to produce a laser etched
surface 1 the area surrounding second surface 203 which
may emulate a bead blasted surface such that the portion of
first surtace 202 which was laser etched may appear to the
eye of an observer to have the same finish as the portion of
first surface 202, which was bead blasted. In this manner, the
entire area of first surface 202 may appear to have been
subject to bead blasting when, 1n fact, laser etching had been
used for a portion of that surface area of first surface 202.

An additional drawback of bead blasting surfaces 1s that
its use on small surface features such as buttons 1s limited.
For example, 1n mnstances where second surface 203 1s very
small 1n comparison to first surface 202 and where second
surface 203 1s to be textured leaving first surface 202 as the
polished surface, the use of the bead blasting process to
produce the textured surface on second surface 203 to create
the button may be diflicult. While 1t may be possible to use
bead blasting on entire surface 201 and then use laser
etching to create a relatively smooth surface on first surface
portion 202, this method may result 1in the laser etched
smooth surfaces being below the bead blasted surface
because laser etching removes additional material. Thus, the
letters or other symbol on the surface may not be embossed
but rather recessed into the bead blasted surtace. However,
if the letter or symbol 1s desired to be recessed, this
technique may be utilized

Another possible implementation of laser etching, 1n
accordance with the present disclosure, includes laser etch-
ing both first surface 202 and second surface 203. Thus, 1n
some cases, the computer 311 may be programmed to
produce a random-looking textured surface on first surface
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202 and a smoother reflective surface on second surface 203,
or vice versa. In this embodiment, the intensity and direction
of laser 301 may be controlled by computer 311 such that
different surface characteristics may be achieved as contact
point 308 of laser beam 302 moves across surface 201 in
both the y- (303) and x-axis (305) directions. By varying the
duty-cycle of laser 301, the amount of material melted or
ablated may be varied to produce the desired surface char-
acteristics. In addition, by varying the angle at which laser
beam contact point 308 1s incident on surface 201, additional
surface characteristics may be achieved. With this approach,
the relative height levels of first surface 202 and second
surface 203 may be varied such that first surface 202 may
extend above, below or at the same height level as second
surface 203. For example, referring to FIGS. 4, 5, and 6, side
sectional views through surface 201 1s shown. In FIG. 4, the
first surface 202 and the second surface 203 are at approxi-
mately the same level. In FIG. 5, second surface 203 extends
above first surface 202, while 1in FIG. 6, the second surface
203 1s below the level of first surtace 202. While second
surface 203, as shown 1n FIGS. 4, 5, and 6, may be smoother
and more light reflective than first surface 202, 1t may be
appreciated that second surface 203 could also be laser
etched such that 1t 1s rougher than first surface 202 1n a
desired application.

Referring to FIG. 7, a side sectional view through surface
201 1s shown with alternating first textured surfaces 202 and
second untextured surfaces 203. That 1s, leaving relatively
small untextured surfaces portions 203 between textured
first surface portions 202 may increase the reflection and/or
lighten the appearance of surface 201 such that the appear-
ance to an observer may be enhanced. The technique dis-
closed herein may be used on metal surfaces such as
aluminum which may then be anodized or which may be
anodized prior to the laser etching. Because laser etching
removes material quickly and the surrounding material
absorbs very little heat, laser texturing can also be used on
delicate or heat-sensitive materials such as polymers or
composite materials. Because the process 1s gentler than
abrasive blasting techniques, materials such as carbon fiber
composite materials can also be subjected to laser texturing
without damage to surrounding material structure.

The foregoing has been generally described with respect
to particular embodiments and methods of manufacture. It
will be apparent to those of ordinary skill in the art that
certain modifications may be made without departing from
the spirit or scope of this disclosure. For example materials
other than those metals, plastics or composites may be
utilized for the cover portion to be laser etched without
departing from the spirit or scope of the disclosure. Accord-
ingly, the proper scope of this disclosure 1s set forth 1n the
tollowing claims.

What 1s claimed 1s:
1. A method for generating a surface on an item compris-
ing the steps of:

finishing an external surface of said item including a first
surface portion and a second surface portion, said
second surface portion adjacent to said first surface
portion, and

laser etching at least a part of said first surface portion to
create a random texture.
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2. The method according to claim 1, wherein a said first
surface portion has a different texture than said second
surface portion.

3. The method according to claim 1, wherein said step of
finishing 1includes the step of polishing at least a part of said
external surface.

4. The method according to claim 1, wherein said step of
finishing 1ncludes the step of bead blasting at least a part of
said external surface.

5. The method according to claim 1, further including the
step of laser etching said external surface including said first
surface portion and said second surface portion.

6. The method according to claam 1, wherein said item
includes an enclosure for an electronic device.

7. The method according to claim 1, wherein said second
surface portion extends above said first surface portion.
8. The method according to claim 1, wherein said second
surface portion 1s recessed below said first surface portion.
9. The method according to claim 1, wherein said first and
second surface portions are approximately coplanar.
10. The method according to claim 1, wherein said first
surface portion includes a rough matte finish.
11. The method according to claam 10, wheremn said
second surface portion 1s highly light reflective.
12. The method according to claim 1, wherein said second
surface portion 1s configured in a predetermined shape.
13. The method according to claim 1, wherein said item
includes an aluminum enclosure.
14. The method according to claim 1, wherein said step of
laser etching includes programming a computer to control
said laser etching.
15. The method according to claim 14, wherein said step
of programming includes directing said step of laser etching
to emulate a bead blasted texture.
16. The method according to claim 14, where said step or
programming a computer includes the step of generating a
surface texture according to a random number sequence.
17. The method according to claim 1, wherein said first
surface portion and said second surface portion each include
multiple discrete surface portions.
18. A method for manufacture of an enclosure for a device
including a first surface portion and a second surface portion
adjacent to the first surface portion, said method comprising
the steps of:
bead blasting a part of said first surface portion to produce
a bead blasted texture; and

laser etching the second surface portion to produce a
laser-etched texture that emulates the bead blasted
texture.

19. The method of claim 18, wherein a third portion of the
surface 1s adjacent to the first and second portions, and
wherein the third portion having diflerent surface character-
istics than said first and second surface portions.

20. An enclosure for an electronic device comprising:

an exterior portion including a first surface portion and a

second surface portion;

said second surface portion adjacent to said first surface

portion, and

said first surface portion having been laser etched such

that 1t has a more random texture than said second
surface portion.
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